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EXERCISE 5.1 - Question No. 1

Prove that the function  is continuous at  , at 

 and at  .
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EXERCISE 5.1 - Question No. 2

Examine the continuity of the function  at  .
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f(x) = 5x − 3 x = 0

x = − 3 x = 5

f(x) = 2x2 − 1 x = 3
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EXERCISE 5.1 - Question No. 3

Examine the following functions for continuity. (a)  (b) 

 (c)  (d) 
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EXERCISE 5.1 - Question No. 4

Prove that the function  is continuous at  , where n is

a positive integer.
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EXERCISE 5.1 - Question No. 5

f(x) = x − 5

f(x) =
1

x − 5
f(x) =

x2 − 25

x + 5
f(x) = |x − 5|

f(x) = xn x = n
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Is the function f defined by 

continuous at 
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EXERCISE 5.1 - Question No. 6

Find all points of discontinuity of f, where f is defined by 
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EXERCISE 5.1 - Question No. 7

Find all points of discontinuity of f, where f is defined by 
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f(x) = {x, if x ≤ 15, if x > 1

x = 0?Atx = 1?Atx = 2?

f(x) = {2x + 3, if x ≤ 22x − 3, if x > 2

f(x) = {|x| + 3, if x ≤ − 3 − 2x, if − 3 < x < 36x + 2 if
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EXERCISE 5.1 - Question No. 8

Find all points of discontinuity of f, where f is defined by 
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EXERCISE 5.1 - Question No. 9

Find all points of discontinuity of f, where f is defined by 
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EXERCISE 5.1 - Question No. 10

f(x) = { , if x ≠ 00, if x = 0
|x|

x

f(x) = { , if x < 01, if x ≥ 0
x

|x|

https://doubtnut.app.link/doqi6XFU0V
https://doubtnut.app.link/xilaQ1FU0V
https://doubtnut.app.link/cgjin3FU0V


Find all points of discontinuity of f, where f is defined by 
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EXERCISE 5.1 - Question No. 11

Find all points of discontinuity of f, where f is defined by 
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EXERCISE 5.1 - Question No. 12

Find all points of discontinuity of f, where f is defined by 
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f(x) = {x + 1, if x ≥ 1, x2 + 1, if x and < ; 1
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EXERCISE 5.1 - Question No. 13

Is the function defined by 

 a continuous

function?
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EXERCISE 5.1 - Question No. 14

Discuss the continuity of the function f, where f is defined by 
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EXERCISE 5.1 - Question No. 15

f(x) = {x + 5, if x ≤ 1x − 5, if x > 1

f(x) = {3, if 0 ≤ x ≤ 14, if 1 < x < 35, if 3 ≤ x ≤ 10
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Discuss the continuity of the function f, where f is defined by 
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EXERCISE 5.1 - Question No. 16

Discuss the continuity of the function f, where f is defined by 
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EXERCISE 5.1 - Question No. 17

Find the relationship between a and b so that the function f defined by 

 is continuous at 

 .

f(x) = {(2x, if x and < ; 1), (0, if 0 ≤ x ≤ 1), (4x if x a

f(x) = { − 2, if x ≤ − 12x, if − 1 < x ≤ 12, if x > 1

f(x) = {ax + 1, if x ≤ 3bx + 3 if x > 3

x = 3

https://doubtnut.app.link/m1cPUcGU0V
https://doubtnut.app.link/i8vYleGU0V
https://doubtnut.app.link/9s5tSfGU0V


Watch Free Video Solution on Doubtnut Now

EXERCISE 5.1 - Question No. 18

For what value of  is the function defined by 

 continuous at 

 ? What about continuity at  ?
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EXERCISE 5.1 - Question No. 19

Show that the function defined by  is discontinuous at all

integral points. Here [x] denotes the greatest integer less than or equal

to x.

λ

f(x) = {λ(x2 − 2x), if x ≤ 04x + 1, if x > 0

x = 0 x = 1

g(x) = x[x]
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EXERCISE 5.1 - Question No. 20

Is the function defined by  continuous at 

 ?
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EXERCISE 5.1 - Question No. 21

Discuss the continuity of the following functions: (a) 

 (b)  (c) 
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f(x) = x2 − sinx + 5

x = π

f(x) = s ∈ x + cosx f(x) = s ∈ x cosx

f(x) = s ∈ x cosx
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EXERCISE 5.1 - Question No. 22

Discuss the continuity of the cosine, cosecant, secant and cotangent

functions.
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EXERCISE 5.1 - Question No. 23

Find all points of discontinuity of f, where 
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EXERCISE 5.1 - Question No. 24

f(x) = { , if x < 0x + 1, if x ≥ 0
sinx

x
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Determine if f defined by 
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EXERCISE 5.1 - Question No. 25

Examine the continuity of f, where f is defined by 
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EXERCISE 5.1 - Question No. 26

Find the values of k so that the function f is continuous at the indicated

point in  at 

f(x) = {x2 , if x ≠ 00, if x = 0
sin 1

x

f(x) = {sinx − cosx, if x ≠ 0 − 1, if x = 0

f(x) = {( , if x ≠ ), (3 if x = )k cosx

π − 2x

π

2

π

2

x =
π

2
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EXERCISE 5.1 - Question No. 27

Find the values of k so that the function f is continuous at the indicated

point in  at  .
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EXERCISE 5.1 - Question No. 28

Find the values of k so that the function f is continuous at the indicated

point in  at 
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f(x) = {kx2, if x ≤ 2, 3 if x and > ; 2 x = 2

f(x) = {kx + 1, if x ≤ π cosx, if x and > ; π

x = π

https://doubtnut.app.link/feGPbBGU0V
https://doubtnut.app.link/2z0VGCGU0V
https://doubtnut.app.link/WlRMdGGU0V


EXERCISE 5.1 - Question No. 29

Find the values of k so that the function f is continuous at the indicated

point in  at 
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EXERCISE 5.1 - Question No. 30

Find the values of a and b such that the function defined by 

is a continuous function.
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EXERCISE 5.1 - Question No. 31

f(x) = {kx + 1, if x ≤ 53x − 5, if x > 5 x = 5

f(x) = {(5, if x ≤ 2), (ax + b, if 2 < x < 10), (21, if x ≥
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Show that the function defined by  is a continuous

function.
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EXERCISE 5.1 - Question No. 32

Show that the function defined by  is a continuous

function.
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EXERCISE 5.1 - Question No. 33

Examine that sin  is a continuous function.
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f(x) = cos(x2)

f(x) = |cosx|

|x|
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EXERCISE 5.1 - Question No. 34

Find all the points of discontinuity of f defined by 

 .
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EXERCISE 5.2 - Question No. 1

Differentiate the functions with respect to x 
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EXERCISE 5.2 - Question No. 2

Differentiate the functions with respect to x 

f(x) = |x| − |x + 1|

sin(x2 + 5)

cos(sinx)
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EXERCISE 5.2 - Question No. 3

Differentiate the functions with respect to x 
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EXERCISE 5.2 - Question No. 4

Differentiate the functions with respect to x 
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EXERCISE 5.2 - Question No. 5

Differentiate the functions with respect to x 

sin(ax + b)

sec(tan(√x))

(
sin(ax + b)

cos(cx + d)
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EXERCISE 5.2 - Question No. 6

Differentiate the functions with respect to x 
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EXERCISE 5.2 - Question No. 7

Differentiate the functions with respect to x 
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EXERCISE 5.2 - Question No. 8

Differentiate the functions with respect to x 

cosx3
.

sin
2
(x5)

2√cot(x2)

cos(√x)
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EXERCISE 5.2 - Question No. 9

Prove that the function f given by  is not

differentiable at 
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EXERCISE 5.2 - Question No. 10

Prove that the greatest integer function defined by 

 is not differentiable at  .
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EXERCISE 5.3 - Question No. 1

f(x) = |x − 1|, x ∈ R

x = 1

f(x) = [x], 0 < x < 3 x = 1andx = 2
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Find  in the following: 
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EXERCISE 5.3 - Question No. 2

Find  in the following: 
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EXERCISE 5.3 - Question No. 3

Find  in the following: 
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EXERCISE 5.3 - Question No. 4

dy

dx
2x + 3y = s ∈ x

dy

dx
2x + 3y = sin y

dy

dx
ax + by2 = cos y
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Find  in the following: 
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EXERCISE 5.3 - Question No. 5

Find  in the following: 
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EXERCISE 5.3 - Question No. 6

Find  in the following: (a)  (b) 

 (c) 
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dy

dx
xy + y2 = tanx + y

dy

dx
x2 + xy + y2 = 100

dy

dx
x3 + x2y + xy2 + y3 = 81

xy + y2 = tanx + y x2 + xy + y2 = 100
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EXERCISE 5.3 - Question No. 7

Find  in the following: 
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EXERCISE 5.3 - Question No. 8

Find  in the following: 
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EXERCISE 5.3 - Question No. 9

Find  in the following: 
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dy

dx
sin2 y + cosxy = π

dy

dx
sin2 x + cos2 y = 1

dy

dx
y = sin−1( )2x

1 + x2
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EXERCISE 5.3 - Question No. 10

Find  in the following: 
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EXERCISE 5.3 - Question No. 11

Find  in the following: 
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EXERCISE 5.3 - Question No. 12

Find  in the following: ,
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dy

dx

y = tan−1( ), − < x <
3x − x3

1 − 3x2

1

√3

1

√3

dy

dx
y = cos−1( ), 0 < x < 1

1 − x2

1 + x2

dy

dx
y = sin−1( )

1 − x2

1 + x2 0 < x < 1
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EXERCISE 5.3 - Question No. 13

Find  in the following: 
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EXERCISE 5.3 - Question No. 14

Find  in the following: 
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EXERCISE 5.3 - Question No. 15

Find  in the following: 

dy

dx
y = cos−1( ), − 1 < x < 1

2x

1 + x2

dy

dx

y = sin−1(2x√1 − x2), − < x <
1

√2

1

√2

dy

dx
y = sec−1( )1

2x2 − 1
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EXERCISE 5.4 - Question No. 1

Differentiate the following w.r.t. x: 
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EXERCISE 5.4 - Question No. 2

Differentiate the following w.r.t. x: 
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EXERCISE 5.4 - Question No. 3

Differentiate the following w.r.t. x: 

ex

sinx

esin−1x

ex
3
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EXERCISE 5.4 - Question No. 4

Differentiate the following w.r.t. x: 
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EXERCISE 5.4 - Question No. 5

Differentiate the following w.r.t. x: 
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EXERCISE 5.4 - Question No. 6

Differentiate the following w.r.t. x: 

sin(tan−1 e−x)

log(cos ex)

ex + ex ^ 2 + . . . . + ex ^ 5
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EXERCISE 5.4 - Question No. 7

Differentiate the following w.r.t. x: 
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EXERCISE 5.4 - Question No. 8

Differentiate the following w.r.t. x: 
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EXERCISE 5.4 - Question No. 9

Differentiate the following w.r.t. x: 

√e√x, x > 0

log(logx), x > 1

, x > 0
cosx

logx
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EXERCISE 5.4 - Question No. 10

Differentiate the following w.r.t. x: 
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EXERCISE 5.5 - Question No. 1

Differentiate the functions given w.r.t. x: 
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EXERCISE 5.5 - Question No. 2

Differentiate the functions given w.r.t. x: 

cos(logx + ex), x < 0

cosx
.

cos 2x
.

cos 3x

√ (x − 1)(x − 2)

(x − 3)(x − 4)(x − 5)
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EXERCISE 5.5 - Question No. 3

Differentiate the functions given w.r.t. x: 
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EXERCISE 5.5 - Question No. 4

Differentiate the functions given w.r.t. x: 
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EXERCISE 5.5 - Question No. 5

Differentiate the functions given w.r.t. x: 

(logx)cosx

xx − 2sinx

(x + 3)2
.

x + 4
3 .
x + 5

4
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EXERCISE 5.5 - Question No. 6

Differentiate the functions given w.r.t. x: 
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EXERCISE 5.5 - Question No. 7

Differentiate the following w.r.t. x: 
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EXERCISE 5.5 - Question No. 8

Differentiate the following w.r.t. x: 

(x + )
x

+ x (1+ )1

x

1
x

(logx)x + xlogx

(sinx)x + sin−1 √x
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EXERCISE 5.5 - Question No. 9

Differentiate the following w.r.t. x: 
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EXERCISE 5.5 - Question No. 10

Differentiate the following w.r.t. x: 
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EXERCISE 5.5 - Question No. 11

Differentiate the following w.r.t. x: 

xsinx + (sinx)cosx

xx cosx +
x2 + 1

x2 − 1

(x cosx)x + (x sinx)
1
x
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EXERCISE 5.5 - Question No. 12

Find  of the functions given 
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EXERCISE 5.5 - Question No. 13

Find  of the functions given 
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EXERCISE 5.5 - Question No. 14

Find  of the functions given 

dy

dx
xy + yx = 1

dy

dx
yx = xy

dy

dx
(cosx)y = (cos y)x
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EXERCISE 5.5 - Question No. 15

Find  of the functions given 
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EXERCISE 5.5 - Question No. 16

Find the derivative of the function given by 

 and hence find  .
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EXERCISE 5.5 - Question No. 17

dy

dx
xy = e (x− y )

f(x) = (1 + x)(1 + x2)(1 + x4)(1 + x8) f ′ (1)

https://doubtnut.app.link/uCzsDsIU0V
https://doubtnut.app.link/zY7o5tIU0V
https://doubtnut.app.link/DBjxCvIU0V
https://doubtnut.app.link/pruw2wIU0V


Differentiate  in three ways mentioned

below: (i) by using product rule (ii) by expanding the product to obtain

a single polynomial. (iii) by logarithmic differentiation. Do they all

give the same answer?
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EXERCISE 5.5 - Question No. 18

If u, v and w are functions of x, then show that 

 in two ways - first by

repeated application of product rule, second by logarithmic

differentiation.
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(x2 − 5x + 8)(x3 + 7x + 9)

(u
.
v

.
w) = v

.
w + u

.
w + u

.
v

d

dx

du

dx

.
dv

dx

dw

dx
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EXERCISE 5.6 - Question No. 1

If x and y are connected parametrically by the equations given,

without eliminating the parameter, Find  . 
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EXERCISE 5.6 - Question No. 2

If x and y are connected parametrically by the equations given,

without eliminating the parameter, Find  . 
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EXERCISE 5.6 - Question No. 3

dy

dx
x = 2at2, y = at4

dy

dx
x = a cos θ, y = b cos θ
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If x and y are connected parametrically by the equations given,

without eliminating the parameter, Find  . 
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EXERCISE 5.6 - Question No. 4

If x and y are connected parametrically by the equations given,

without eliminating the parameter, Find  . 
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EXERCISE 5.6 - Question No. 5

If x and y are connected parametrically by the equations given,

without eliminating the parameter, Find  . 

dy

dx
x = sin t, y = cos 2t

dy

dx
x = 4t, y =

4

t

dy

dx

x = cos θ − cos 2θ, y = sin θ − sin 2θ
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EXERCISE 5.6 - Question No. 6

If x and y are connected parametrically by the equations given,

without eliminating the parameter, Find  . 
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EXERCISE 5.6 - Question No. 7

If x and y are connected parametrically by the equations given,

without eliminating the parameter, Find  . 
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dy

dx

x = a(θ − sin θ), y = a(1 + cos θ)

dy

dx

x = , y =
sin3 t

√cos 2t

cos3 t

√cos 2t
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EXERCISE 5.6 - Question No. 8

If x and y are connected parametrically by the equations given,

without eliminating the parameter, Find  . 

Watch Free Video Solution on Doubtnut Now

EXERCISE 5.6 - Question No. 9

If x and y are connected parametrically by the equations given,

without eliminating the parameter, Find  . 

Watch Free Video Solution on Doubtnut Now

EXERCISE 5.6 - Question No. 10

dy

dx

x = a(cos t + )y = a sin t
log tan t

2

dy

dx
x = a sec θ, y = b tan θ

https://doubtnut.app.link/AjmGtMIU0V
https://doubtnut.app.link/SNF3GOIU0V
https://doubtnut.app.link/0X8B5PIU0V


If x and y are connected parametrically by the equations given,

without eliminating the parameter, Find  . 

Watch Free Video Solution on Doubtnut Now

EXERCISE 5.6 - Question No. 11

If  , show that 

Watch Free Video Solution on Doubtnut Now

EXERCISE 5.7 - Question No. 1

Find the second order derivatives of the functions given 

dy

dx

x = a(cos θ + θ sin θ), y = a(sin θ − θ cos θ)

x = √asin ^ (( − 1)t), y = √acos ^ (( − 1)t)

= −
dy

dx

y

x

x2 + 3x + 2

https://doubtnut.app.link/0X8B5PIU0V
https://doubtnut.app.link/MGDbZTIU0V
https://doubtnut.app.link/ORdoJXIU0V
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EXERCISE 5.7 - Question No. 2

Find the second order derivatives of the functions given. 
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EXERCISE 5.7 - Question No. 3

Find the second order derivatives of the functions given. 
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EXERCISE 5.7 - Question No. 4

Find the second order derivatives of the functions given. 

x20

x
.

cosx

logx

https://doubtnut.app.link/ORdoJXIU0V
https://doubtnut.app.link/Ef1sr2IU0V
https://doubtnut.app.link/Bqvoc7IU0V
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EXERCISE 5.7 - Question No. 5

Find the second order derivatives of the functions given. 
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EXERCISE 5.7 - Question No. 6

Find the second order derivatives of the functions given.  .

Watch Free Video Solution on Doubtnut Now

EXERCISE 5.7 - Question No. 7

Find the second order derivatives of the functions given.  .

x3 logx

ex sin 5x

e6x cos 3x

https://doubtnut.app.link/1NG5z8IU0V
https://doubtnut.app.link/b4nw39IU0V
https://doubtnut.app.link/k3QeXeJU0V
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EXERCISE 5.7 - Question No. 8

Find the second order derivatives of the functions given.  .
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EXERCISE 5.7 - Question No. 9

Find the second order derivatives of the functions given. 
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EXERCISE 5.7 - Question No. 10

Find the second order derivatives of the functions given. sin(log x)

tan−1 x

log(logx)

https://doubtnut.app.link/YcszIiJU0V
https://doubtnut.app.link/aqtxEnJU0V
https://doubtnut.app.link/yxF3UpJU0V
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EXERCISE 5.7 - Question No. 11

If  , prove that 
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EXERCISE 5.7 - Question No. 12

If  Find  in terms of y alone.
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EXERCISE 5.7 - Question No. 13

If  show that  .

y = 5 cosx − 3s ∈ x + y = 0
d2y

dx
2

y = cos−1 x,
d2y

dx
2

y = 3 cos(logx) + 4 sin(logx), x2y2 + xy1 + y = 0

https://doubtnut.app.link/5gWQrrJU0V
https://doubtnut.app.link/nw141sJU0V
https://doubtnut.app.link/XZYFouJU0V
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EXERCISE 5.7 - Question No. 14

If  , show that 
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EXERCISE 5.7 - Question No. 15

If  , show that 
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EXERCISE 5.7 - Question No. 16

If  , show that  .

y = Aemx + Benx − (m + n) + mny = 0
d2y

dx
2

dy

dx

y = 500e7x + 600e−7x = 49y
d2y

dx
2

ey(x + 1) = 1 = ( )
2

d2y

dx
2

dy

dx

https://doubtnut.app.link/oOFt1xJU0V
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EXERCISE 5.7 - Question No. 17

If  , show that 
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EXERCISE 5.8 - Question No. 1

Verify Rolles theorem for the function  

 .
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EXERCISE 5.8 - Question No. 2

y = (tan−1 x)
2

(x2 + 1)
2
y2 + 2x(x2 + 1)y1 = 2

f(x) = x2 + 2x − 8,

x ∈ [ − 4, 2]

https://doubtnut.app.link/N1lSkCJU0V
https://doubtnut.app.link/uzw4YFJU0V
https://doubtnut.app.link/FmlYnHJU0V
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Examine if Rolles theorem is applicable to any of the following

functions. Can you say something about the converse of Rolles

theorem from these example? (i)  for  (ii) 

 for  (iii) `f(x)=x^
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EXERCISE 5.8 - Question No. 3

If  is a differentiable function and if  does not vanish

anywhere, then prove that  .
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EXERCISE 5.8 - Question No. 4

f(x) = [x] x ∈ [5, 9]

f(x) = [x] x ∈ [ − 2, 2]

f : [5, 5]R f ′ (x)

f(5)f(5)

https://doubtnut.app.link/GsDFNIJU0V
https://doubtnut.app.link/yx7g8JJU0V
https://doubtnut.app.link/cuC7yLJU0V


Verify Mean Value Theorem, if  in the interval

[a, b], where  .
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EXERCISE 5.8 - Question No. 5

Verify Mean Value Theorem, if  in the interval

[a, b], where  . Find all  for which 

 .
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EXERCISE 5.8 - Question No. 6

f(x) = x2 − 4x − 3

a = 1andb = 4

f(x) = x3 − 5x2 − 3x

a = 1andb = 3 c ∈ (1, 3)

f ′ (c) = 0

https://doubtnut.app.link/cuC7yLJU0V
https://doubtnut.app.link/W18f0MJU0V
https://doubtnut.app.link/jaZEtOJU0V


Examine the applicability of Mean Value Theorem for all three

functions given in the above exercise 2.

Watch Free Video Solution on Doubtnut Now

MISCELLANEOUS EXERCISE - Question No. 1

Differentiate w.r.t. x the function. 
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MISCELLANEOUS EXERCISE - Question No. 2

Differentiate w.r.t. x the function 

Watch Free Video Solution on Doubtnut Now

(3x2 − 9x + 5)
9

sin3 x + cos6 x

https://doubtnut.app.link/jaZEtOJU0V
https://doubtnut.app.link/1CgufQJU0V
https://doubtnut.app.link/TQajMRJU0V


MISCELLANEOUS EXERCISE - Question No. 3

Differentiate w.r.t. x the function  .
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MISCELLANEOUS EXERCISE - Question No. 4

Differentiate w.r.t. x the function 
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MISCELLANEOUS EXERCISE - Question No. 5

Differentiate w.r.t. x the function  , 

Watch Free Video Solution on Doubtnut Now

(5x)3 cos 2x

sin−1(x√x), 0 ≤ x ≤ 1

cos−1( )x2
√2x + 7

−2 and < ; x and < ; 2

https://doubtnut.app.link/2HXemTJU0V
https://doubtnut.app.link/W014OUJU0V
https://doubtnut.app.link/c8KtiWJU0V


MISCELLANEOUS EXERCISE - Question No. 6

Differentiate w.r.t. x the function 
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MISCELLANEOUS EXERCISE - Question No. 7

Differentiate w.r.t. x the function 
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MISCELLANEOUS EXERCISE - Question No. 8

, 0 < x <
cot−1(√1 + sinx + √1 − sinx)

√1 + sinx − √1 − sinx

π

2

(logx)logx, x > 1

https://doubtnut.app.link/iH00MXJU0V
https://doubtnut.app.link/fdNYgZJU0V
https://doubtnut.app.link/ZpPRS0JU0V


Differentiate w.r.t. x the function  , for some

constant a and b.
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MISCELLANEOUS EXERCISE - Question No. 9

Differentiate w.r.t. x the function 

 le b= gt lt /x lt (3pi) gt
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MISCELLANEOUS EXERCISE - Question No. 10

Differentiate w.r.t. x the function  for some fixed 

 .

cos(a cosx + b sinx)

(sinx − cosx) ( sinx−cosx ) , < x < (3π)4
π

4

xx + xa + ax + aa,

a > 0andx > 0

https://doubtnut.app.link/ZpPRS0JU0V
https://doubtnut.app.link/5URpl2JU0V
https://doubtnut.app.link/5xvfO3JU0V
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MISCELLANEOUS EXERCISE - Question No. 11

Differentiate w.r.t. x the function  for 

 .

Watch Free Video Solution on Doubtnut Now

MISCELLANEOUS EXERCISE - Question No. 12

Find  if 

Watch Free Video Solution on Doubtnut Now

MISCELLANEOUS EXERCISE - Question No. 13

xx ^ (2 − 3) + (x − 3)x ^ 2

x > 3

,
dy

dx
y = 12(1 − cos t), x = 10(t − sin t), − < t <

π

2

π

2

https://doubtnut.app.link/5xvfO3JU0V
https://doubtnut.app.link/LqS8c5JU0V
https://doubtnut.app.link/hS6xA6JU0V
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Find  , if  .
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MISCELLANEOUS EXERCISE - Question No. 14

If  , for,  prove that 

 .
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MISCELLANEOUS EXERCISE - Question No. 15

If  , for some  , prove that 

 is a constant independent of a and b.

dy

dx
y = sin−1 x + sin−1√1 − x2, − 1 ≤ x ≤ 1

x√1 + y + y√1 + x = 0 −1 < x < 1,

= −
dy

dx

1

(1 + x)2

(x − a)2 + (y − b)2 = c2 c > 0

[1 + ( )
2
]dy

dx

3
2

d2y

dx2

https://doubtnut.app.link/XV02T7JU0V
https://doubtnut.app.link/zoq3f9JU0V
https://doubtnut.app.link/dF6VCaKU0V
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MISCELLANEOUS EXERCISE - Question No. 16

If  , with  , prove that 

 .
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MISCELLANEOUS EXERCISE - Question No. 17

If   , find  .

Watch Free Video Solution on Doubtnut Now

MISCELLANEOUS EXERCISE - Question No. 18

cos y = x cos(a + y) cos a ≠ ± 1

= ( )dy

dx

cos2(a + y)

sin a

x = a(cos t + t sin t) andy = a(sin tt cos t)
d2y

dx
2

https://doubtnut.app.link/dF6VCaKU0V
https://doubtnut.app.link/0aFubeKU0V
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If  , show that  exists for all real x and find it.
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MISCELLANEOUS EXERCISE - Question No. 19

Using mathematical induction prove that  for all

positive integers n.

Watch Free Video Solution on Doubtnut Now

MISCELLANEOUS EXERCISE - Question No. 20

Using the fact that  and

the differentiation, obtain the sum formula for cosines.

Watch Free Video Solution on Doubtnut Now

f(x) = |x|3 f x

(xn) = nxn−1d

dx

s ∈ (A + B) = s ∈ A cosB + cosAs ∈ B

https://doubtnut.app.link/Tdjl6iKU0V
https://doubtnut.app.link/YCjMvkKU0V
https://doubtnut.app.link/0oORYlKU0V


MISCELLANEOUS EXERCISE - Question No. 21

Does there exist a function which is continuous everywhere but not

differentiable at exactly two points? Justify your answer.

Watch Free Video Solution on Doubtnut Now

MISCELLANEOUS EXERCISE - Question No. 22

If  , prove that 
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MISCELLANEOUS EXERCISE - Question No. 23

y = |f(x)g(x)h(x)lmnabc|

= |f' (x)g' (x)h' (x)lmnabc|
dy

dx

https://doubtnut.app.link/79burpKU0V
https://doubtnut.app.link/l0nBOqKU0V
https://doubtnut.app.link/W5XAquKU0V


If  show that 

 .
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SOLVED EXAMPLES - Question No. 1

Check the continuity of the function f given by 

 .

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 2

Examine whether the function f given by  is continuous at 

 .

y = ea cos ( −1 )x, − 1 ≤ x ≤ 1,

(1 − x2) − x − a2y = 0
d2y

dx
2

dy

dx

f(x) = 2x + 3atx = 1

f(x) = x2

x = 0

https://doubtnut.app.link/W5XAquKU0V
https://doubtnut.app.link/ewhqVvKU0V
https://doubtnut.app.link/7DVplxKU0V
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SOLVED EXAMPLES - Question No. 3

Discuss the continuity of the function f given by  .

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 4

Show that the function f given by 

 is not continuous at  .

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 5

f(x) = |x|atx = 0

f(x) = {x3 + 3 if x ≠ 01 if x = 0 x = 0

https://doubtnut.app.link/7DVplxKU0V
https://doubtnut.app.link/4f9eOyKU0V
https://doubtnut.app.link/idPDhAKU0V
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Check the points where the constant function  is continuous.
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SOLVED EXAMPLES - Question No. 6

Prove that the identity function on real numbers given by  is

continuous at every real number.

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 7

Is the function defined by  , a continuous function?

Watch Free Video Solution on Doubtnut Now

f(x) = k

f(x) = x

f(x) = |x|

https://doubtnut.app.link/NJkKUDKU0V
https://doubtnut.app.link/VeGilFKU0V
https://doubtnut.app.link/uCB3ZGKU0V


SOLVED EXAMPLES - Question No. 8

Discuss the continuity of the function/given by  .

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 9

Discuss the continuity of the function f defined by  .

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 10

Discuss the continuity of the function f defined by 

Watch Free Video Solution on Doubtnut Now

f(x) = x3 + x2 − 1

f(x) = , x ≠ 0
1

x

f(x) = {x + 2 if x ≤ 1x − 2 if x > 1

https://doubtnut.app.link/WEyhuIKU0V
https://doubtnut.app.link/qu8yYJKU0V
https://doubtnut.app.link/SSW0jLKU0V


SOLVED EXAMPLES - Question No. 11

Find all the points of discontinuity of the function f defined by 

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 12

Discuss the continuity of the function defined by 

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 13

Discuss the continuity of the function f given by 

f(x) = {x + 2, if x < 10 if x = 1x − 2 if x > 1

f(x) = {x + 2, if x < 0 − x + 2, if x > 0

f(x) = {x, if x ≥ 0x2, if x < 0

https://doubtnut.app.link/z5jRGMKU0V
https://doubtnut.app.link/7acS8NKU0V
https://doubtnut.app.link/3aR7APKU0V
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SOLVED EXAMPLES - Question No. 14

Show that every polynomial function is continuous.

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 15

Find all the points of discontinuity of the greatest integer function

defined by  , where [x] denotes the greatest integer less

than or equal to x.

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 16

f(x) = [x]

https://doubtnut.app.link/3aR7APKU0V
https://doubtnut.app.link/RJMp1QKU0V
https://doubtnut.app.link/W1kpxUKU0V
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Prove that every rational function is continuous.
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SOLVED EXAMPLES - Question No. 17

Discuss the continuity of sine function.

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 18

Prove that the function defined by  is a continuous

function.

Watch Free Video Solution on Doubtnut Now

f(x) = tanx

https://doubtnut.app.link/1JRAEYKU0V
https://doubtnut.app.link/VXMQe2KU0V
https://doubtnut.app.link/VarpF3KU0V


SOLVED EXAMPLES - Question No. 19

Show that the function defined by  is a continuous

function.

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 20

Show that the function f defined by  where x is

any real number, is a continuous function.

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 21

Find the derivative of the function given 

f(x) = sin(x2)

f(x) = |1 − x + x|,

byf(x) = sin(x2).

https://doubtnut.app.link/PP0e84KU0V
https://doubtnut.app.link/cyCzN6KU0V
https://doubtnut.app.link/NepIiaLU0V
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SOLVED EXAMPLES - Question No. 22

Find the derivative of tan  .
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SOLVED EXAMPLES - Question No. 23

Differentiate  with respect to x.

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 24

Find  if 

(2x + 3)

sin(cos(x2))

dy

dx
x − y = π

https://doubtnut.app.link/NepIiaLU0V
https://doubtnut.app.link/tupiHbLU0V
https://doubtnut.app.link/zmodpfLU0V
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SOLVED EXAMPLES - Question No. 25

Find  , if 
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SOLVED EXAMPLES - Question No. 26

Find the derivative of f given by  assuming it exists.

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 27

Find the derivative of / given by  assuming it exists.

dy

dx
y + sin y = cosx

f(x) = sin−1 x

f(x) = tan−1 x

https://doubtnut.app.link/BysPYgLU0V
https://doubtnut.app.link/dRJ8oiLU0V
https://doubtnut.app.link/neYWTjLU0V
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SOLVED EXAMPLES - Question No. 28

Is it true that  for all real
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SOLVED EXAMPLES - Question No. 29

Differentiate the following w.r.t. x: (i)  (ii) 

 (iii)  (iv) 
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SOLVED EXAMPLES - Question No. 30

x = elogx

e−x

sin(logx), x and > ; 0 cos−1(ex) ecosx

https://doubtnut.app.link/TP5CllLU0V
https://doubtnut.app.link/Eqt8XmLU0V
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Differentiate  w.r.t x.
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SOLVED EXAMPLES - Question No. 31

Differentiate  w.r.t. x, where a is a positive constant.
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SOLVED EXAMPLES - Question No. 32

Differentiate  w.r.t. x.
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SOLVED EXAMPLES - Question No. 33

√ (x − 3)(x2 + 4)

3x2 + 4x + 5

ax

xsinx, x > 0

https://doubtnut.app.link/hQ8pfsLU0V
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Find  , if  .
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SOLVED EXAMPLES - Question No. 34

Find  , if  .
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SOLVED EXAMPLES - Question No. 35

Find  , if  .

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 36

dy

dx
yx + xy + xx = ab

dy

dx
x = a cos θ, y = a sin θ

dy

dx
x = at2, y = 2at

https://doubtnut.app.link/ZukQNwLU0V
https://doubtnut.app.link/g3jRbyLU0V
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Find  , if  .
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SOLVED EXAMPLES - Question No. 37

Find  , if  .
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SOLVED EXAMPLES - Question No. 38

Find  , if  .
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SOLVED EXAMPLES - Question No. 39

dy

dx
x = a(θ + sin θ), y = 1(1 − cos θ)

dy

dx
x + y = a

2
3

2
3

2
3

d2y

dx
2 y = x3 + tanx

https://doubtnut.app.link/txZhZALU0V
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If  , then prove that  .
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SOLVED EXAMPLES - Question No. 40

If  . Prove that  .
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SOLVED EXAMPLES - Question No. 41

If  , show that  .
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SOLVED EXAMPLES - Question No. 42

y = A sinx + B cosx + y = 0
d2y

dx
2

y = 3e2x + 2e3x − 5 + 6y = 0
d2y

dx
2

dy

dx

y = sin−1 x (1 − x2) − x = 0
d2y

dx
2

dy

dx

https://doubtnut.app.link/F8FpuJLU0V
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Verify Rolles theorem for the function  and 

 .

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 43

Verify the Mean Value Theorm for f(x)=  in the interval [2,4].

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 44

Differentiate the following w.r.t x. (i)  (ii) 

 (iii) 

Watch Free Video Solution on Doubtnut Now

y = x2 + 2, a = − 2

b = 2

x2

√3x + 2 + ( )1

√2x2 + 4

esec
2 (x ) + 3 cos−1(x) log7(logx)

https://doubtnut.app.link/Dp5DWPLU0V
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SOLVED EXAMPLES - Question No. 45

Find  if  for all 

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 46

Find df/dx if f(x) = (sin x) ^ sin x for all  .

Watch Free Video Solution on Doubtnut Now

SOLVED EXAMPLES - Question No. 47

Differentiate  w.r.t  .

Watch Free Video Solution on Doubtnut Now

f' (x) f(x) = (sinx)sinx 0 < xπ

o < x < π

sin2 x ecosx

https://doubtnut.app.link/zqxdfWLU0V
https://doubtnut.app.link/WRBKJXLU0V
https://doubtnut.app.link/JPA5s1LU0V



